For the prediction of site amplification effects during earthquakes it is of great interest to improve the knowledge about the subsurface seismic wave propagation properties. Within this context, the analysis of ambient vibrations using different array methods has become more popular in recent years as a cost effective and practicable tool. The determination of the dispersion curves of surface waves allows inverting for the 1D-velocity-structure. The spatial autocorrelation method (SPAC) after Aki (1957) is one of several array techniques which can be used for the determination of the surface waves dispersion characteristics. It is possible to estimate the dispersion curves of Rayleigh and Love waves and their respective portion in the wavefield by analysing the spatial autocorrelation function of all three components of the wavefield. The determination of Love wave dispersion curves is a matter of particular interest because in contrast to Rayleigh waves they don't depend on the P-wave velocity structure. This simplifies the inversion for the S-waves velocity depth profile. The simultaneous use of Rayleigh and Love wave dispersion curves additionally allows for a reduction of the non-uniqueness of the inversion problem. Finally, the determination of the proportion of Rayleigh and Love waves within the wavefield provides further insights into the character of ambient vibrations. Within this work, the modified spatial autocorrelation method (MSPAC, allowing the use of arbitrary array configurations ) introduced by Bettig et al. (2001) was extended on all wavefield components. The method was first tested using several synthetic data sets. In a second step real wavefield data from ambient vibration array measurements within the Lower Rhine Embayment, the Southern Rhine Graben and the city of Hamburg were used. Both, the synthetic and real data
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